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Llectroactive thin-film polymers arc finding asipnificantinercase inuse forsensors and actuators as well as
application for muscle mechanisms and mici o clectromechanical systems (M1EMS). The actuation is
attributed to piczoclectric, clectrostrictive or cles trostatic eftects and the films are used in the thickness
range 0i'tens 1o hundreds of microns. Under thice applicationof an electric ficld the material change its
thickness lincarly in piczoclectric materials ar ld as funiction of the field-squarce in clectrostrictive materials as
wel} as under the effect of clectrostatics. Inadd tion. hefilmyibrates as a structwre. Measuring the
thickness and the thickness change undcracti varionolan electric field and distinguishing between the
thickness value and the film vibration amplitudc ic acomplex and costly problem. Most methods, such as
interfecrometry, eddy-cment and capacitance, @ Cmeasuring the location of the top surface of the film
assuming that the rear surface stays stationa v tnforumatel y, the determination of the actual thickness of
thin films or the simultancous determination of the position of both sutfaces of the film cannot practically
bemade with conventional methods.

Ultrasonic pulse-cclm offers an ideal tool forsithultancous determination of the location of the top surface,
i.e., Vibration amplitude, and the film thickness. 11 ow ever. to obtain an aceeptable resolution for 50 to 100-
micron thick films it isnccessary to use frequenciest i therange of” 50-Mllz and above, which is beyond the
capability of conventional ultrasonic systenis  Vlaie vavemeasurementsoflerthe capability 1o determine
the thickness of thin {ilms using muchlowerficquenaes and o obtain significantly higher resolution.
Further, using dispersion curve measurcments one canalso determine the elastic constants of the film and
thus providing important propertics that chinactenze the efficicney of electioactive polymer films. The
technique is based ona pair of transmiticr/t ceciy et ttaisducers in @ pitch-cateh arrangement. The specimen
film is immersed in silicon oil as acoupling medinm.andanacoustic wave thatis launched ina CW mode is
monitored by the receiver. Theamplitudespectraot the reflected wave as « function of frequency is used to
determine the dispersion curve of the leaky ¢ uidedl poi1~"rated by the specimien. '1 he dispersion curves arc
strongly affected by the film thickness andits ¢ astic properties.




